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This paper oﬀers a portrait of Italian ﬁrms that trade goods. Combining data on
ﬁrms’ structural characteristics and economic performance with data on their export-
ing and importing activity, we uncover evidence supporting recent theories on ﬁrm
heterogeneity and international trade, together with some new facts. In particular, we
ﬁnd that importing can be as important as exporting as a source of ﬁrm heterogeneity.
First, we document that trade is more concentrated than employment and sales, and
we show that import is even more concentrated than export both within sectors and
along the sector and country extensive margins. Second, while supporting the fact
that ﬁrms involved in both importing and exporting (two-way traders) are the best
performers, we also ﬁnd that ﬁrms involved only in importing activities perform bet-
ter than those involved only in exporting. We submit that this may have to do with
being mainly importers of high-tech capital goods. Third, the performance premia of
internationalized ﬁrms correlate relatively more with the degree of geographical and
sectoral diversiﬁcation of imports.
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11 Introduction
Recent empirical and theoretical literature has emphasized the importance of ﬁrm het-
erogeneity in international trade. Empirical research have highlighted that exporters
are larger and exhibit signiﬁcant performance premia relatively to non-exporting ﬁrms
(see The International Study Group on Export and Productivity (2007) for an interna-
tional comparison). Two diﬀerent, but not mutually exclusive, hypotheses about how
ﬁrms’ performances are related to the export status have been put forward. On the one
hand, it has been postulated that the existence of sunk costs, such as transport costs or
expenses related to establishing a distribution channel, induces a self-selection of more
productive ﬁrms (Roberts and Tybout (1997), Bernard and Jensen (1999)). On the other
hand, it has been noted that ﬁrms can become more eﬃcient after they begin exporting
through learning or economies of scale eﬀects (Clerides et al. (1998)). Empirical evidence
is rather robust on the ﬁrst hypothesis, while results on post-entry eﬀects of export is
less univocal (see the recent reviews of the empirical literature in Wagner (2007) and
Greenaway and Kneller (2007)).
Firm heterogeneity entered the empirical literature on international trade also with
some new evidence regarding the degree of concentration of export and the product and
geographical diversiﬁcation of trading ﬁrms (see Bernard et al. (2007) for evidence on the
U.S. and Mayer and Ottaviano (2007) for comparative evidence on European countries).
Accordingly, export volumes are accounted by a handful of ﬁrms, which export many
products in many countries, while the large majority of ﬁrms sell only few products in a
limited number of foreign countries. These facts are clearly at odd with the traditional of
theories of international trade based on comparative advantages and diﬀerentiated prod-
ucts framework, which assumed a representative ﬁrm and predicted that all ﬁrms in a
given sector would be either exporters or importers.1
In response to the failure to accommodate the new stylized facts, recent theoretical
models have removed the assumption of representative ﬁrms. For example the theoretical
framework proposed by Melitz (2003) combines ﬁrm heterogeneity with a monopolistic
competition framework. This model assumes that exporters incur sunk costs, so only
some ﬁrms (i.e. those with a suﬃciently high level of productivity) can make positive
proﬁts in international markets. This relates ﬁrms’ decision to export to their productivity
level. Given diﬀerences in productivity levels, the relative magnitude of ﬁxed and variable
costs determines the export status of ﬁrms. Firms that are suﬃciently productive to bear
the ﬁxed cost needed to start exporting will self-select into the export market, while less
productive ﬁrms will restrict their activity to their home market. To the extent that
the productivity distribution is very skewed across ﬁrms, and/or there is high elasticity
of substitution between ﬁrm varieties, this framework also explains why few ﬁrms may
account for the bulk of exports (see Bernard et al. (2007) for details). By further assuming
that sunk costs are speciﬁc to individual products and destinations in diﬀerent markets,
this framework also explains why most exporters would sell only few products to few
countries (Chaney (2007), Helpman et al. (2007)).
While substantial work has been done on ﬁrm heterogeneity and exports, the empirical
literature has largely neglected the import behavior and characteristics of ﬁrms involved
in international trade. This is unfortunate, given the strong interconnection between
1See Bernard et al. (2007) for a more detailed analysis on the predictions of these models and a com-
parison with recent empirical evidence.
2importing and exporting and the key role of imports in the global economy. As a matter
of fact, around 20% of total exports are due to intermediate inputs being used for further
processing (Hummels et al. (2001)). Only recently, the availability of detailed transaction
data have spurred new empirical research on ﬁrm heterogeneity and international trade,
combining information on both the import and export sides.2 In line with the results
found for exports, these studies point to the existence of a positive correlation between
import and ﬁrms’ productivity. As in the export case, both learning and self-selection
eﬀects could in principle underlie the observed relationship. On the one hand, importers
may improve their performances by using higher quality foreign inputs or by extracting
technology embodied in imported intermediate material and capital goods. On the other
hand, prior to importing, ﬁrms may incur sunk costs related to the search for foreign
suppliers and to the learning and acquisition of customs procedure (Kraay et al. (2002)).
In addition, before entering the import markets ﬁrms may need to accumulate absorptive
capabilities in order to be able to make use of the imported technologies and successfully
implement them into their production process. Hence, the correlation between import and
productivity could arise as a result of a self-selection mechanism.
Substantial emphasis of both theoretical and empirical literature have been placed
on the “learning-by-importing” hypothesis, according to which importing would enhance
ﬁrms’ productivity through international technology and knowledge transmission. Empir-
ical works on imports, mainly conducted at the aggregate level, ﬁnd that imports work as
a vehicle for diﬀusion (Acharya and Keller (2007), Eaton and Kortum (2001)).3 Indeed,
theoretical models of trade have recognized for a long time that import of intermediate
and capital goods can spur embodied technology transfer and learning, as well as increase
productivity, through higher input quality and better match between input mix and the de-
sired technology or product characteristics (Ethier (1982), Grossman and Helpman (1991),
Markusen (1989)).
Less attention has been given to the possible self-selection mechanisms related to the
importing activities. A recent empirical model of import and productivity suggests that
importers may sustain ﬁxed costs due to establishing business relationships with foreign
suppliers. Thus, ﬁrms would buy foreign inputs only to the extent that these goods
would determine a productivity gain high enough to cover the ﬁxed cost(Halpern et al.
(2005)). This model however does not seem to predict any self-selection of better ﬁrms
into importing. Furthermore, it is worth noting that the model does not make any explicit
distinction between importing intermediate inputs or capital goods, which may reveal
crucial in this context. Indeed, it should be born in mind that ﬁrms that import materials
and other intermediate inputs, incur mainly variable costs, while when import involves
capital goods, ﬁrms incur mainly ﬁxed costs. Then, to the extent that ﬁrms import
capital goods, the argument for self-selection may be reinforced.4
2In particular, Bernard et al. (2005) analyze the case of the U.S., Muuls and Pisu (2007) the case of
Belgium, Andersson et al. (2007) the case of Sweden and Tucci (2005) the case of India. MacGarvie (2006)
addresses the relationship between import-export and learning, using patent data from French ﬁrms.
3Only few empirical research tested the importance of imports for technology diﬀusion using micro-level
data. Sjoholm (1996) used citation in patents to investigate whether Swedish ﬁrms learn about foreign
technology through the import activity and he ﬁnds a positive correlations between Swedish patent citations
of foreign patents and bilateral imports. MacGarvie (2006) exploits information on patent citations,
exports and imports for France. She ﬁnds that ﬁrms are likely to cite more foreign patents after they start
importing.
4Similarly, one might expect higher and stronger technology transfer eﬀects related with imports of
3This paper contributes to this expanding literature by giving a detailed picture of
international trade activities of Italian ﬁrms at a microeconomic level, using comprehensive
data on approximately 20.000 ﬁrms over the 1993-1997 period. In particular, we ﬁrst
describe the patterns of concentration of imports and exports across ﬁrms, and compare
it with concentration of employment and sales. Then, we tackle the issue of the intensive
and extensive margins in Italian international trade by oﬀering a comprehensive view of
both the number of traders, the intensity of their activities and their diversiﬁcation both
in terms of products and in terms of geographical markets. Finally we convey a picture of
ﬁrm heterogeneity associated to trade activities by showing how internationalized ﬁrms’
characteristics diﬀer from those of domestic ﬁrms by considering simultaneously their trade
status (only importers, only exporters and two-way traders) and the diversiﬁcation of their
activities (number of products and geographical markets in which they trade).
Our results are in line with evidence on the U.S. and other European countries, show-
ing that exports and imports are more concentrated than employment, and that the bulk
of international ﬁrms trade only a few products with a few countries, but a handful of di-
versiﬁed traders account for the majority of export and import. We also conﬁrm that ﬁrms
engaged in international activities are larger, more productive and more capital intensive
than non-trading ﬁrms. Such large diﬀerences estimated with pooled OLS regressions
(controlling for sector, size, region and time eﬀects), reduce, but remain positive and sig-
niﬁcant, once time invariant ﬁrm-speciﬁc heterogeneity is taken into account (FE model).
We submit that, combining our ﬁndings using Pooled OLS and FE models, our evidence
suggests that the advantage of ﬁrms involved in international trade over the non traders
can be explained both by self-selection mechanisms and post-entry eﬀects. In addition, a
sort of hierarchy emerges also among traders: ﬁrms engaged in both import and export
(two-way traders) outperform both non-trading ﬁrms and ﬁrms involved in either import-
ing or exporting only. The results for the three categories of internationalized ﬁrms are
again consistent with both self-selection and post-entry eﬀects. Indeed, the OLS and FE
regressions give positive and statistically signiﬁcant coeﬃcients for all the three categories
and the productivity and size variables considered. However, ﬁrms involved in importing
but not in exporting activities outperform those engaged only on the export side, but this
premium vanishes once we control for ﬁxed eﬀects. This result suggests that self-selection
mechanism may be stronger in the case of import than in the cas of export. Importers
seem to face higher sunk costs with respect to only exporters. This idea is further rein-
forced by other stylized facts. A focus on only importers supports the view that these
ﬁrms may be sourcing mainly high-tech capital goods from producers based in the major
European countries (such as Germany, France and Switzerland). Furthermore, importers
tend to diversify less in terms of countries of origin than exporters do (in terms of destina-
tion markets), and a higher diversiﬁcation on the import side is strongly associated with
higher productivity at the level of the ﬁrm.
The rest of the paper is structured as follows. Section 2 illustrates the data. Section
3 provides evidence on the degree of concentration both within and between sectors and
along the country and sector extensive margin of imports and exports in the Italian man-
ufacturing industry. Section 4 reports results on the association between ﬁrms’ degree of
internationalisation (also along the country and sector extensive margins) and their size,
productivity and capital intensity. Section 5 concludes.
capital goods than with imports of intermediate (Sjoholm (1997).
42 Data description
This paper relies upon a dataset which combines two diﬀerent sources of data developed
by Italy’s Bureau of Statistics (ISTAT), namely MICRO 1 and COE.5 MICRO 1 contains
longitudinal data on a panel of 38.771 ﬁrms representing the entire universe of Italian
manufacturing companies with 20 employees or more over the 1989-97 period. Entry and
exit of ﬁrms over the period covered by the data, as well as the existence of missing values,
makes of MICRO 1 an unbalanced panel, containing information for an average of around
20.000 ﬁrms per year. Firms are classiﬁed according to their main activity, as identiﬁed
by ISTAT’s standard codes for sectoral classiﬁcation of business activities (Ateco), which
correspond, to a large extent, to Eurostat’s NACE 1.1 taxonomy. The database contains
information on a number of variables appearing in a ﬁrm’s balance sheet. For the purpose
of this work we utilize the following pieces of information: number of employees, turnover,
value added, capital, labour cost, intermediate inputs cost, industry and geographical
location (Italian regions). Capital is proxied by tangible ﬁxed assets at book value (new
of depreciation). All the nominal variables are measured in millions of 1995 Italian liras
and they are deﬂated using 2 digit industry-level price indices provided by ISTAT.
The MICRO1 database has been merged with ISTAT’s external trade register (COE)6,
which provides ﬁrm-level information on exports and imports over the 1993-1997 period.
For each of the about 17,000 ﬁrms surveyed on average in the observation period, COE
supplies data on ﬁrms’ trade status and their volume of trade. Moreover, data are avail-
able on the destination (origin) of exports (imports), the number of sectors in which a
ﬁrm exports (imports) (labelled NSE (NSI)) and the number of destination served (for
exports) and the number of countries from which ﬁrms import (labelled NCE and NCI,
respectively).7 Due to the lack of a complete overlap, merging MICRO1 with COE re-
duces the size of the sample, to about 12.100 ﬁrms, covering (with missing values) the
period between 1993 and 1997. Table 1 presents the number of ﬁrms active within the
manufacturing sector, for the original MICRO1 database and for the database obtained
after the merge with COE (merged database). The size of the sample stemming from the
merge with COE trading data corresponds to approximately 60% of the sample obtained
from MICRO1.8
Let us now illustrate the propensity to trade in our sample, and compare it with
results obtained for other countries. As reported in Table 2, slightly less than three-
fourth of Italian manufacturing ﬁrms are internationalized: 70.6% were exporting goods
in 1997, and 69.3% were importing. Compared to the stylized facts reported for the US
(Bernard et al. (2007)), shrinking diﬀerences emerge: in 1997 importers and exporters
were, respectively, 14% and 27% of US manufacturing ﬁrms. Italian ﬁrms are not only
much more internationalized than U.S. ones, but they also appear relatively more prone
5The data have been made available under the mandatory condition of censorship of any individual
information.
6Detailed information on the the COE database on foreign trade statistics are available at
http://www.coeweb.istat.it
7The number of sectors are counted according to the 4-digit NACE classiﬁcation system. Unfortunately,
no detail is available on the individual sectors where ﬁrms trade.
8Chi-squared tests (available from the authors upon request) support the hypothesis that the selected
sample obtained by merging MICRO1 and COE is consistent with original dataset, both in the terms of
sectoral and size distribution. The low value of the chi-square statistics, does not reject the hypothesis
that the two samples are drawn from the same sectoral and size distribution.













to import. These diﬀerences may have to do with the fact that U.S. ﬁrms enjoy a larger
internal market, so they may have lower incentives/need to source their inputs/sell their
product from/to foreign markets.9 We try to control for this fact by reporting the share
of ﬁrms trading with non-EU countries. Indeed, the share of Italian trading ﬁrms drops to
62.9% for exporters and 45.4% for importers. Interestingly enough, the share of importing
ﬁrms drops relatively more (from 69.3% to 45.4%). This suggests that 14% of ﬁrms import
exclusively from EU countries. We will come back to this issue later. Still, signiﬁcant
diﬀerences remain between the propensity to trade of U.S. and Italian manufacturing
ﬁrms. We submit that a part of this diﬀerence may be explained by the diﬀerent size
distribution of the two samples. In the case of the U.S., all ﬁrms have been considered,
while in the case of Italy only ﬁrms with more than 20 employees enter the sample.
Since, in the presence of sunk costs to export (and import), small ﬁrms should be less
likely to trade, a higher share of exporters should be found in sample consisting of larger
ﬁrms. According to the ﬁgures reported by Ferragina and Quintieri (2000) for a stratiﬁed
sample representative of the whole universe of Italian manufacturing ﬁrms (Mediocredito
Centrale) the average export participation rate of the period 1995-1997 was of about 40%.
This conjecture is conﬁrmed for the case of Sweden (Andersson et al. (2007) reported
in Table 2). The participation rates for Sweden are in line with Italian ones (71% for
export and 60% for import) in the sample of ﬁrms with 10 employees or more, but they
drop to values much closer to the U.S. (36% and 27%) in the whole sample. Similarly,
in the case of Belgium exporters (importers) are 41.2 (43.2) percent of all ﬁrms in the
whole sample (Muuls and Pisu (2007)), while in the sample restricted to ﬁrms with 20 or
more employees (The International Study Group on Export and Productivity (2007)) the
participation rate of exporters reaches 84%.
While the distinction between exporters and importers is relevant, it is also interesting
to observe that the two sides of trade are strongly interconnected. In Table 3 we break
down our sample into four categories of ﬁrms: (i) ﬁrms that do not trade, (ii) ﬁrms that
9Results on 6 EU countries (Germany, France, UK, Italy, Hungary and Norway) reported by
Mayer and Ottaviano (2007) are consistent with this view: exporting is ‘rare’ only in the UK (only 28.3%
of medium-large ﬁrms are exporters), but is relatively common in other countries.
6Table 2: Participation Rate and Concentration: a comparison between countries
Italy United States Sweden Belgium
% Exporters 70.6 (62.9)* 27 71 41.2
% Importers 69.3 (45.4)* 14 60 43.2
Gini Exports 0.825 0.972 .. 0.959
Gini Imports 0.899 0.965 .. 0.956
Gini Sales 0.807 0.916 .. 0.873 (value added)






Firm-level, 1997 Plant-level, 2002 Firm-level, 2004 Firm-level, 1996
20 empl. or more All ﬁrms 10 empl. or more all ﬁrms
manufacturing manufacturing manufacturing manufacturing
* In brackets are participation rates obtained considering only Extra-UE exports and imports
both import and export (two-way traders), (iii) ﬁrms that export but do not import (only
exporters) and (iv) ﬁrms that import but do not export (only importers). Among the
internationalised ﬁrms, the large majority are engaged in both import and export (on
average, over the 1993-97 period, 65.4% of all ﬁrms are two-way traders). These ﬁrms
are the more engaged in international trade activities and we expect that a proportion
of the import-export activity is linked to international fragmentation of production both
within and across ﬁrm boundaries. Unfortunately, we have no data that allow to single
out these ﬁrms from the group of two-way traders. It is worth mentioning, however, that
the share of two-way traders is relatively higher in sectors where multinational ﬁrms are
also particularly active (such as Chemical Products, Rubber and Plastics, Motor Vehicles,
Medical Instruments). About 10% of all ﬁrms are engaged in either only export or only
import activities, but signiﬁcant sectoral heterogeneity exists. The last two rows of Table
3 show that along the ﬁve years covered by our data the percentage of traders have slightly
decreased, but this has been the result of a composition eﬀect. In fact, the share of one-
way traders dropped, while the share of non-traders and two-way traders grew. Therefore
the distribution of Italian manufacturing ﬁrms becomes more polarized. On the one hand,
the number of ﬁrms engaged in more articulated and complex internationalization strate-
gies that combine exporting with importing increased (e.g. global sourcing, international
partnerships and FDI, as documented by other studies on Italy), but, on the other hand,
other ﬁrms shut their international contacts down.
3 Concentration of international trade activities
Recent empirical evidence on ﬁrms in international trade document that a few ﬁrms ac-
counting large volumes of aggregate trade. Bernard et al. (2007) report that international
trade is a relatively rare phenomenon among US ﬁrms (see the discussion in Section 2) and
trade is highly concentrated in a few ﬁrms. This fact is largely conﬁrmed also in Europe,
even if export is relatively more common among EU ﬁrms. Mayer and Ottaviano (2007)
report that the top ﬁve percent of exporters account for more than 70% of exports in ﬁve
out of six countries considered (Italy is the less concentrated). In Table 2 we compare
7Table 3: Trade participation rates of Italian manufacturing ﬁrms, by sector (1993-97)
Sectors Two-way Only Only Non- Exporters Importers
traders Exporter Importer traders
Food, Beverages 57.9 5.2 12.1 24.8 63.1 70.0
Tobacco 61.9 8.3 8.3 21.4 70.2 70.2
Textiles 65.9 3.6 5.1 25.3 69.5 71.1
Wearing, Apparel 41.1 3.1 2.4 53.4 44.2 43.5
Leather, Allied Product 67.5 7.8 1.1 23.6 75.3 68.6
Wood Manufacturing 55.8 2.9 18.6 22.7 58.7 74.4
Paper, Allied Product 75.1 4.7 8.1 12.1 79.8 83.2
Printing, Publishing 48.9 7.3 10.5 33.3 56.2 59.4
Coke and Petroleum 35.2 2.6 16.9 45.3 37.8 52.1
Chemical Products 88.6 3.2 3.8 4.4 91.8 92.4
Rubber, Plastics 83.3 4.5 3.4 8.8 87.8 86.8
Non Met. Min. Products 48.7 6.9 5.6 38.9 55.6 54.3
Basic Metals 76.5 4.4 4.9 14.2 80.9 81.4
Metal Product 52.7 6.9 5.1 35.3 59.6 57.8
Industrial Machinery 83 5.8 1.5 9.7 88.8 84.5
Oﬃce Machinery 69.4 1.9 6.4 22.3 71.3 75.8
Electrical Machinery 63.4 3.8 4.9 27.9 67.2 68.3
Radio, TV, etc. 66.7 3.2 7.9 22.2 69.8 74.6
Med., Prec.,Opt. Instr. 77.6 3.7 4 14.7 81.3 81.6
Motor Vehicles 78.7 4.4 5.1 11.7 83.1 83.8
Other Transp. Equip. 64.1 3.7 6.2 26 67.8 70.4
Forniture Manufacturing 73.6 9 3.1 14.3 82.5 76.7
Recycling 35.3 7.8 5.4 51.5 43.1 40.7
Manufacturing 65.4 5.4 5 24.1 70.9 70.5
(excl. ﬁrms trading only within-EU) 59.9 4.8 1.6 33.7 60.7 43.2
Manufacturing 1993 61.6 8 6.9 23.6 69.6 68.5
(excl. ﬁrms trading only within-EU) 54.4 5.1 1.8 38.7 54.4 38.0
Manufacturing 1997 63.9 6.6 5.4 24.1 70.6 69.3
(excl. ﬁrms trading only within-EU) 59.9 5.2 1.5 33.4 62.9 45.4
concentration of export, import and sales for the U.S., Belgium and Italy using the Gini
index. Consistently with the ﬁnding of Mayer and Ottaviano (2007) concentration in Italy
is lower, but still trade is more concentrated than sales. Figure 1, which reports the Lorenz
curve for exports, imports, total trade, employees and sales in our sample of Italian ﬁrms
clearly supports this view. It is worth recalling that the Lorenz curve plots the share in
the cumulated value of a given quantity (which, in our case, would be employment, sales,
import, export and total trade) accounted for by the cumulated proportion of ﬁrms. In
other words, Figure 1 tells us that, for example, 80% of ﬁrms account for about 30% of
total employment and less than 10% of imports. The closer the Lorenz curve is to the
equidistribution line, the lower is the degree of concentration. Figure 1 clearly supports
the view that trade is more concentrated in few ﬁrms than is employment, and among
trade quantities, import is signiﬁcantly more concentrated than exports.
8Figure 1: Lorenz Curve for Employment, Sales, Export, Import and Total Trade in Italy
(1993)
3.1 Concentration within and between industries
The fact that trade is more concentrated than employment may reﬂect both a between-
industry eﬀect (export and import are concentrated in fewer sectors) or a within-industry
eﬀect (some ﬁrms within a sector account for the bulk of trade). The former eﬀect would
be consistent with traditional trade theories, which predict that countries would specialize
into speciﬁc sectors and trade liberalization would determine concentration of import in
some industries and exports in others. On the contrary, theories of international trade
based on ﬁrm heterogeneity would predict that trade liberalization would favor the most
productive ﬁrms in each industry, inducing concentration of trade in fewer ﬁrms. In Table
4 we report the Gini and Theil coeﬃcients of exports, imports, total trade and, as a
mean of comparison, of employment and total sales for Italian manufacturing in 1993
and in 1997.10 As expected, for both years we conﬁrm that international trade is more
concentrated than sales and employees, even if for employees and sales the concentration
is increasing.11 In order to answer the question whether concentration of trade is due to
sectoral trade specialization or it is a feature that holds within each sector, we ﬁrst compute
concentration for each sectors and then exploit a property of the Theil index, which can be
10In order to purge the confounding eﬀect of the propensity from the actual concentration of trade
ﬂows among trading ﬁrms, and to give lower bound estimates of the concentration of trade, concentration
indexes for total trade, export and import are computed on positive values of these variables.
11All the indexes of inequality and concentration that respect the four principles of symmetry, population,
size independence, mean independence and the Pigou-Dalton criterion, would order these distributions in
the same way.
9Table 4: Concentration of Italian trade, employment and sales between and within sectors
Gini Theil % Between % Within
Sectors* Sectors*
1993 1997 1993 1997 1993 1997 1993 1997
Exports 0.822 0.825 2.106 2.210 13.0 15.3 87.0 84.7
Imports 0.900 0.899 2.751 2.657 25.5 23.1 74.5 76.9
Total Trade 0.839 0.840 2.262 2.301 17.5 17.2 82.5 82.8
Employees 0.638 0.661 1.437 1.507 15.4 16.3 84.6 83.7
Sales 0.780 0.807 2.180 2.448 25.4 25.4 74.6 74.6
Note:* The Between and Within components refer to the Theil index
decomposed in its between sectors and within sectors components.12 Table 5 reports the
average sectoral Theil coeﬃcients across the period 1993-1997. In all sectors concentration
is very high (with the minor exception of Recycling), even if there is still some heterogeneity
across sectors, and the higher concentration in trade (and import in particular) with to
sales and employment holds in virtually every sector. This result is further reinforced
by the decomposition of the Theil index into the within and between sector components.
The within component is a weighted average of the sectoral Theil indexes (where the
weights are the sectoral shares of the aggregate value of the considered variable), while
the between component is derived assuming every ﬁrm within a given sector display the
average sectoral value of the relevant variable. Cowell and Jenkins (1995) show that the
within- and between-group components of concentration, deﬁned as above, can be related
to overall concentration in the simplest possible way: Cb + Cw = C. They then suggest
an intuitive summary measure, Rb, of the amount of inequality explained by diﬀerences
between groups with a particular characteristic or set of characteristics, Rb = Cb C. Table
4 reports the percentage of aggregate concentration that is explained by the between
sectors component of the Theil Index in 1993 and 1997. For all the variables, the within-
industry component explains most of the overall concentration. In fact, the between sector
component of concentration accounts at most for one fourth of concentration in the case of
import. Thus, even if in virtually every sector imports are more concentrated than exports
(see Table 5), sectoral specialization matters more in explaining imports concentration
than in explaining export concentration. Between 1993 and 1997 the importance of the
between sector component of concentration grew for exports and decreased for imports,
while it remained rather stable for employment and sales.
In sum, we ﬁnd that Italian trade is less concentrated than in other countries but,
consistently with cross-country evidence for other countries, trade is more concentrated
across ﬁrms than sales and employement. Interestingly, we ﬁnd that, especially for exports,
this is mainly the result of concentration of trade activities in a handful of ﬁrms within
each industry, as predicted by the new literature on ﬁrm heterogeneity and international
trade, rather than the outcome of sectoral specialization, as predicted by traditional trade
theories. In the case of imports, which on average are more concentrated than exports,
the between-sector component plays a relatively more important, though still minor, role.
12We use the Theil index because the Gini Index is not exactly decomposable in a within and a between
component.
10Table 5: Concentration
Average Theil Exports Imports Total Employees Sales
93-97 trade
Food, Beverages 1.580 1.822 1.572 0.907 1.103
Tobacco 0.525 1.072 0.747 0.274 0.474
Textiles 1.178 1.391 1.183 0.762 0.903
Wearing, Apparel 2.057 1.972 1.983 0.677 1.891
Leather, Allied Product 0.869 1.410 0.923 0.502 0.725
Wood Manufacturing 1.013 0.962 0.927 0.342 0.630
Paper, Allied Product 1.947 1.970 1.936 1.001 1.392
Printing, Publishing 1.602 1.446 1.419 0.801 1.421
Coke and Petroleum 2.284 2.388 2.463 2.072 3.222
Chemical Products 1.632 1.658 1.540 1.275 1.495
Rubber, Plastics 1.662 2.423 1.863 1.060 1.156
Non Met. Min. Products 1.168 1.377 1.152 0.675 0.862
Basic Metals 1.141 1.460 1.190 0.982 1.018
Metal Product 0.973 1.458 1.028 0.409 0.694
Industrial Machinery 1.628 2.425 1.698 1.076 1.367
Oﬃce Machinery 2.461 2.633 2.589 2.226 2.633
Electrical Machinery 1.039 1.632 1.116 0.805 1.019
Radio, TV, etc. 2.184 2.417 2.298 2.081 2.152
Med., Prec. ,Opt.Instr. 1.072 1.457 1.048 0.570 0.763
Motor Vehicles 3.534 3.379 3.522 3.114 3.350
Other Transp. Equip. 1.956 2.081 1.987 2.056 2.355
Forniture Manufacturing 1.344 1.856 1.389 0.367 0.852
Recycling 0.611 0.732 0.733 0.915 0.514
3.2 Concentration along the extensive margins
Concentration of international trade have been observed not only across ﬁrms (i.e. few
ﬁrms accounting for the bulk of imports and exports) but also along the product and
country extensive margins.13 Eaton et al. (2004) show that, in the case of France, most
exporting ﬁrms served only a few markets, so that a negative relationship existed be-
tween the number of destinations served by each ﬁrm (the market extensive margin) and
the number of ﬁrms that exported to those destinations. The same pattern has been
found for Slovenia (Damijan et al. (1998)), Belgium (Muuls and Pisu (2007)), Sweden
(Andersson et al. (2007)) and the US (Bernard et al. (2007)). The last three studies pro-
vided also evidence of a negative relationship between the number of countries from which
ﬁrms import (country extensive margin of imports) and the number of ﬁrms that imports
from those markets. A similar pattern have been found along the product extensive mar-
13The extensive margin of export (import) refers to the number of ﬁrms involved in exporting (im-
porting) activities, while the product and country extensive margins refer to the number of products and
countries in/with which a ﬁrm trades goods, and can be thought as a measure of geographical and product
diversiﬁcation. See for example Mayer and Ottaviano (2007) for a discussion of this deﬁnition.





























Note: The support for export goes from 0 to 134. It has been cut in order to improve readability.
gin: many ﬁrms export (import) few products, and a handful of ﬁrm trade in a several
diﬀerent products.
These stylized facts are conﬁrmed also in the case of Italian manufacturing. In Figure
2 we depict the country extensive margins of exports and imports (labelled as NCE (and
NCI)) and the percentage of ﬁrms that are actually observed along these dimensions.
The number of ﬁrms declines monotonically with the country extensive margin, for both
importers and exporters, but is lower in the case of the former. In 1993, about 8% of
exporting ﬁrms exported to only one country and about 18% of importing ﬁrms imported
from only one country and the percentage of importing ﬁrms declines more steeply with
respect that of exporting ﬁrms: from 8 countries onwards the percentage of exporting ﬁrms
is greater than the percentage of importing ﬁrms. The same picture emerge looking at the
average number of exporting/importing countries, which is 13.0 in the case of exports and
5.3 in the case of imports. Moreover the support of NCI is smaller than the one of NCE:
the former goes from [0;54] while the latter from [0;134].14
Let us now consider the product/sector15 extensive margins (Figure 3). Substantial
concentration emerges also along this dimension: about 18% of exporting ﬁrms, in 1993,
traded products in only one 4-digit sector, while about 22% of importing ﬁrms sourced in
only one sector from abroad. The average number of sectors in which each ﬁrm exported
goods was 5.2 in 1993 and 5.9 in 1997, while the average number of sectors in which
ﬁrms imported goods was 5.2 in 1993 and 6.1 in 1997. According to Muuls and Pisu
(2007), Belgian internationalized manufacturing ﬁrms on average exported 12 products and
imported 34 products, while Bernard et al. (2005) report that in 2000 on average exporters
14The high degree of concentration is broadly conﬁrmed in 1997, although one can observe an increase
in NCE and NCI (to 18.1 and 6.3 respectively).
15Since our data allow to identify the number of 4-digit sectors in which ﬁrms trade, we would better
refer to the sector, rather than product, extensive margin.






























Note: The support for export goes from 0 to 66; for imports from 0 to 65.
sold 8.9 products and importers sourced 10 products. Thus, the product extensive margin
may appear lower in Italy than elsewhere. However, international comparisons are diﬃcult
here, since our data refer to the number of 4-digit sectors in which ﬁrms trade rather than
the number of products actually traded, as in the case of Belgium and the U.S..
By combining information on the extensive margins, the number of ﬁrms and the
volumes of traded goods, we shed some further light on one results which we illustrated
in the previous section: trade is concentrated in very few ﬁrms, which are very diversiﬁed.
The upper panel of Table 6 plots the share of exporting ﬁrms by number of export markets
(NCE) and number of sectors in which goods are exported, and shows that 30% of exporters
sell in up to 5 countries and (4-digit) sectors, while only 1.6% of exporters operate in
more than 20 sectors and countries. The lower panel of Table 6 shows that this small
share of ﬁrms account for 30.9% of overall exports. These stylized facts, are consistent
with theoretical models in which exporters incur sunk cost in every product/sector and
geographical market in which they sell goods (as Bernard et al. (2003) and Chaney (2007)).
However, the same dynamics holds even more true for imports. Table 7 shows that 56.4%
of all importers (active in less than 5 markets and sectors) account for only 5.9% of
all imports, while the more diversiﬁed importers (which are less than 1% of the total)
account for 32.8% of overall imports. This raises the theoretical question on whether
there are sunk costs on the import side as well. We will provide some evidence in this
direction in the next section, where we will investigate whether importing and exporting
ﬁrms exhibit signiﬁcant diﬀerences in productivity and other characteristics as opposed to
non internationalized ones, and if these diﬀerences are related also to the degree of sectoral
and country diversiﬁcation.
13Table 6: Sector and country extensive margins and the concentration of export: 1993
NCE
1-5 6-10 11-20 21+ Total
% of exporting ﬁrms
NSE
1-5 30.0 16.6 15.2 5.2 67.1
6-10 1.9 4.1 7.5 7.8 21.3
11-20 0.4 0.9 2.4 5.9 9.5
21+ 0.0 0.1 0.3 1.6 2.1
Total 32.3 21.7 25.4 20.6 100.0
% of export value
NSE
1-5 3.0 5.1 8.5 7.0 23.5
6-10 0.5 2.0 5.9 14.8 23.3
11-20 0.2 0.8 2.9 16.9 20.8
21+ 0.0 0.5 1.1 30.9 32.5
Total 3.7 8.3 18.4 69.6 100.0
Table 7: Sector and country extensive margins and the concentration of import: 1993
NCI
1-5 6-10 11-20 21+ Total
% of importing ﬁrms
NSI
1-5 56.4 10.3 2.3 0.1 69.1
6-10 6.5 8.8 3.3 0.2 18.7
11-20 1.3 4.1 3.6 0.4 9.5
21+ 0.1 0.5 1.5 0.6 2.7
Total 64.3 23.8 10.7 1.3 100.0
% of import value
NSI
1-5 5.9 5.3 2.8 0.3 14.4
6-10 2.7 4.5 5.4 0.9 13.5
11-20 0.9 5.5 12.4 2.7 21.6
21+ 0.1 2.0 15.6 32.8 50.5
Total 9.7 17.3 36.1 36.8 100.0
144 Firm heterogeneity and international trade activities
4.1 Firm characteristics and the international trade status
As discussed in the introduction, the bulk of the empirical analysis on the characteristics
of internationalized ﬁrms has focused just on exporting ﬁrms and has shown that they are
“better” than non-exporters. Evidence has convincingly shown that in most cases this has
to be attributed to a self-selection eﬀect, which induces only the best performing ﬁrms to
bear the sunk cost associated with exporting (see The International Study Group on Export and Productivit
(2007) and Mayer and Ottaviano (2007) for international comparative evidence and Wagner
(2007) and Greenaway and Kneller (2007) for surveys of empirical studies). However, some
recent investigations conclude that learning by exporting may also occur under speciﬁc
circumstances (Van Biesebroeck (2006); Isgut and Fernandes (2007); Lileeva and Treﬂer
(2007); Serti and Tomasi (2007)).
Much less work has been done on import behavior and ﬁrm characteristics. A step
forward in this direction has been conducted only recently by some empirical studies
(Bernard et al. (2007), Muuls and Pisu (2007)) which have shown that importers display
similar characteristics as those observed for exporters. Most of the empirical and theoret-
ical literature have focused mainly on the “learning-by-importing” eﬀects (Keller (2004)),
the self-selection hypothesis have not been followed out. However, the positive relationship
between importing activities and ﬁrms’ performances induced to consider the existence of
ﬁxed costs required not only to enter the export, but also the import markets. More
general, there could be a self-selection process according to which only the most eﬃcient
ﬁrms, among the set of potential entrants, begin to import.
Halpern et al. (2005) develop an empirical model where imports are associated with
productivity improvements through two main channels: the higher quality of imported
goods and imperfect substitution of foreign and domestic inputs. In their model, importers
have to pay a ﬁxed cost every time they buy a new foreign variety of intermediate good, so
they would buy those varieties where the improvement in productivity compensate for the
ﬁxed cost. This model does not diﬀerentiatiate between the case of import of materials
and capital goods, but, as a matter of fact, is consistent with both stories. The cost
of importing intermediate materials is not ﬁxed per se, as the more output produced,
the more intermediate inputs are needed, but some sunk costs may be associated with
establishing business relationships and organizing the ﬂow of goods (for example in the
case of import as a part of vertical fragmentation of production). The nature of ﬁxed
costs associated with imports is instead apparent when ﬁrms source capital goods (such
as machinery and equipment, or knowledge capital, for example in the form of patents
and licenses). These costs are also consistent with a feature of the model of Halpern et al.
(2005) where ﬁrms incur ﬁxed costs for every new imported variety. The model however
does not predict any self-selection eﬀect of productivity into import, which would occur
if some of the ﬁxed costs associated to imports induce only the more productive ﬁrms to
decide to buy foreign inputs. We submit that this can be the case of ﬁrms buying foreign
(more-advanced) technology which require some absorptive capacity to be utilized in the
importing ﬁrm. In this case, we would ﬁnd both a productivity enhancement eﬀect of
imports (as described by Halpern et al. (2005)) and a self-selection of better ﬁrms into
importing.
In the following we will investigate this issue further, by estimating productivity diﬀer-
15Table 8: Diﬀerences between non-traders and other trading categories (average values
1993-1997)
Neither Exp. Only Only Two way Exporters Importers
nor Imp. Exp Imp Traders
Absolute value
Labour Productivity 53.8 65.9 74.4 83.9 82.5 83.2
TFP 103.5 130.1 132.3 180.1 176.4 176.
Sales 6927 57618 19338 50257 50736 48129
N. Employees 40 78 59 132 129 127
Capital Intensity 82.5 94.3 139.9 121.2 119.3 122.7
Relative value*
Labour Productivity 100 124.9 138.4 155.7 153.5 154.7
TFP 100 125.7 127.8 174.0 170.4 170.9
Sales 100 831.8 279.2 725.5 732.4 694.8
N. Employees 100 207.0 150.2 333.7 323.7 320.5
Capital Intensity 100 114.3 169.6 147.0 144.6 148.8
* 100 = Neither Exporters nor Importers
entials (as well as diﬀerences in size and capital intensity) between internationalized and
non-internationalized ﬁrms. Among the former group, we will follow the distinction made
in section 2 and distinguish ﬁrms involved in both importing and exporting activities (two-
way traders) and ﬁrms involved in either exporting or importing only.16 Table 8 provides
some basic descriptive statistics on the sample ﬁrms. Consistently with other studies, we
ﬁnd that non traders are smaller (in terms of both total sales and number of employees)
and less productive than internationalized ﬁrms. Among this latter group, two-way traders
outperform ﬁrms engaged in only importing or exporting activities. This is in line with
ﬁndings of Muuls and Pisu (2007) on Belgium and Andersson et al. (2007) on Sweden and
is consistent with previous evidence showing that increasing global engagement of ﬁrms
is associated with better performances.17 Firms engaged only in importing or exporting
activities lie in between non-internationalized ﬁrms and two-way traders both in terms
16In this respect this paper is closer to Muuls and Pisu (2007) and Andersson et al. (2007) than to
Bernard et al. (2007), since the former single out two-way traders from ﬁrms involved only importing
(exporting) activities, while the latter focus on the aggregate of exporting and importing ﬁrms. Since,
as we have seen in Section 2, most international ﬁrms are engaged on both sides of trade, we believe it
is more accurate to keep two-traders aside. Unfortunately, we do not have, unlike, Bernard et al. (2005),
information on multinational ﬁrms, which are most likely part of the two-way trader group and would
allow to make a ﬁner distinction
17Among others, Greenaway et al. (2005) and Castellani and Zanfei (2007) ﬁnd that both in the U.K
and in Italy, domestic multinational ﬁrms outperform (non-multinational) exporters. Unfortunately, our
data do not allow to identify multinational ﬁrms among exporters, but we expect that it would be unlikely
that a multinational ﬁrm would not be engaged in any export to some market, and, to the extent that
multinationals tend to fragment at least part of their production internationally, they would also be
importing goods. Thus, we expect that, if we had the data, we would ﬁnd multinational ﬁrms in the
two-way traders group.


















 Two Way Traders
of number of employees and productivity (measured as labour productivity and TFP).18
The comparison of the two categories of one-way traders yields interesting results. Only
exporters are larger (both in terms of sales and number of employees) than only importers,
but the latter are more productive (both in terms of labour productivity and TFP), and,
as illustrated by the comparison of the cumulative distributions of TFP (in Figure 4), this
holds not only at the mean: the whole TFP distribution of only importers lies at the right
of the distribution of only exporters. Finally, it is worth noting that capital intensity is
very high among only importers, so that on average they are even more capital intensive
than two-way traders. One explanation for this fact is that ﬁrms internationalized only
from the import side source mainly capital goods from abroad. However, it should also
borne in mind that these unconditional diﬀerences may well reﬂect a sectoral composition
eﬀect. In the case of import for example, Table 3 shows that only importers are relatively
more likely in some capital intensive industries, such as Food and Beverages, Tobacco,
Wood products, Printing and Publishing, Petroleum reﬁning and Radio and TV equip-
ments. In Tables 9 and 10 we account for this, by running regressions which control for
sector, size, region and time eﬀects.
In particular, we estimate the relation between internationalization status and ﬁrm
heterogeneity in performance (the so-called performance premia), by running the following
regression






it + θAcontrolsit + υit  (1)
where yit denotes the logarithm of either total revenue, number of employees, labour







18Labour productivity has been computed as the value added per worker, while TFP is the residual of
a two inputs (capital and labour) Cobb-Douglas production function estimated using the semiparametric
method proposed by Levinsohn and Petrin (2003)
17Table 9: Firm heterogeneity and internationalization status, Pooled OLS regressions (1993-
1997)
Dependent variable Labour TFP Sales N. empl. Capital
productivity Intensity
Two-way traders 0.329*** 0.241*** 1.452*** 0.591*** 0.693***
(0.007) (0.007) (0.017) (0.011) (0.020)
Import only 0.234*** 0.162*** 0.732*** 0.182*** 0.594***
(0.012) (0.011) (0.024) (0.016) (0.029)
Export only 0.156*** 0.090*** 0.647*** 0.141*** 0.431***
(0.012) (0.011) (0.025) (0.050) (0.027)
Foreign Ownership 0.013 0.036** 1.329*** 1.257*** 0.021
(0.015) (0.017) (0.054) (0.502) (0.030)
N. observations 60,661 59,987 60,652 60,662 60,031
R-squared 0.344 0.448 0.420 0.215 0.338
Note: Standard Errors in parenthesis below the coeﬃcients. Asterisks denote signiﬁcance levels (***: p¡1%; **:
p¡5%; *: p¡10%). All regressions include the log of employment (except regressions where the dependent variable
total sales of the number of employees), as well as sector, region and year dummies as controls.
exclusive) dummy variables denoting whether ﬁrm i at time t is, respectively, a two-way
trader, a ﬁrm engaged in importing or exporting activities only. Controls denotes a vector
of ﬁrm characteristics including the log of employment, calendar year dummies, two-digits
sector dummies and regional dummies19 and an indicator taking value 1 for foreign-owned
ﬁrms.20 Our interest lies in the value of the coeﬃcients βA, γA and φA, that tell us the
average premium of the three categories of internationalized ﬁrms with respect to the
non-internationalized ﬁrms.21
In Table 9 we will estimate equation (1) using Pooled OLS, and in Table 10 we control
for individual ﬁxed eﬀects, which wipe out all the time invariant ﬁrm heterogeneity (FE
model). While in Table 9 the estimated ˆ βA, ˆ γA and ˆ φA coeﬃcients can be interpreted as
conditional diﬀerences in size, productivity and capital intensity across ﬁrms with diﬀerent
exposure to international markets, results from Table 10 may have a “more causal” inter-
pretation of the estimated coeﬃcients, since they basically estimates a correlation between
a change in the trade status and a change of the dependent variables under analysis. Dif-
ferences between OLS and FE may thus emerge if time invariant ﬁrm characteristics are
correlated with the internationalization status. Nevertheless, we should be careful when
giving a strictly causal interpretation of the coeﬃcients estimated with the FE regression.
For example, it might well be that a shock contemporaneously determines a higher proba-
bility of switching into exporting (or importing) and a variation in the dependent variable
under analysis.
The results of the pooled OLS regressions reported in Table 9 show that even con-
19We will omit the control for size when using the logarithm of the number of employees and the logarithm
of sales as a dependent variable.
20We deﬁne as foreign-owned, ﬁrms where some of the shares are owned by non-Italian ﬁrms. Result are
robust to diﬀerent (more restrictive) criteria for the construction of this dummy.
21Since the dependent variable is in logs and the explanatory variable are dummy variables, the exact
percentage diﬀerential is given by (e
β
A − 1) · 100.
18Table 10: Firm heterogeneity and internationalization status, Fixed-eﬀect regressions
(1993-1997)
Dependent variable Labour TFP Sales N. empl. Capital
productivity Intensity
Two-way traders 0.051*** 0.046*** 0.116*** 0.036*** 0.060**
(0.154) (0.010) (0.019) (0.009) (0.027)
Import only 0.034*** 0.034*** 0.047*** 0.022*** 0.029
(0.011) (0.010) (0.012) (0.005) (0.021)
Export only 0.038*** 0.033*** 0.076*** 0.019** 0.039
(0.163) (0.018) (0.019) (0.010) (0.032)
Foreign Ownership -0.0001 0.0006 0.0006 0.037*** 0.009
(0.018) (0.018) (0.018) (0.012) (0.030)
N. obs. 60,661 59,987 60,652 60,662 60,031
R-squared 0.862 0.887 0.907 0.983 0.907
Note:Standard Errors in parenthesis below the coeﬃcients. Asterisks denote signiﬁcance levels (***: p¡1%; **:
p¡5%; *: p¡10%). All regressions include the log of employment (except regressions where the dependent variable
total sales of the number of employees) and year dummies as controls.
trolling for sector, time region and foreign-ownership diﬀerences, signiﬁcant heterogeneity
remain in productivity size and capital intensity across ﬁrms with diﬀerent degrees of in-
ternationalization. In particular, it is rather clear that international ﬁrms are larger, more
productive and more capital intensive than non-internationalised ﬁrms. The coeﬃcients
attached to the diﬀerent internationalization status also suggest that a sort of hierarchy
exist also between two-way traders, and ﬁrms engaged in either only importing or only
exporting activities. For example, if one considers TFP diﬀerences, two-way traders are
about 27% more productive than non-internationalised ﬁrms (once diﬀerences due to for-
eign ownership, size, sectors, region and time are accounted for), while only importers and
only exporters are 17% and 9% more productive, respectively. By comparing coeﬃcients,
one gathers that only importers are almost twice as productive than only exporters, and
in turn two-way traders are 50% more productive than only importers. Similar orders of
magnitude are obtained by looking at other characteristics.
Once we wipe out the time invariant ﬁrm heterogeneity, diﬀerences between interna-
tionalised and non-internationalised ﬁrms sharply decline. As reported in Table 10, the
TFP premium of two-way traders drops to less than 5% and the premia of only importers
and only exporters shrink accordingly. This suggests that most of the diﬀerences in perfor-
mance between internationalised and non internationalised ﬁrms is due to a ﬁrm speciﬁc
time invariant eﬀect. To some extent, we can argue that this factor is the main driver of
the decision to internationalism (i.e. which determines the self-selection eﬀect).
It is rather interesting that, once this eﬀect is controlled for, diﬀerences between ﬁrms
engaged only in import and those engaged only in export activities reduce signiﬁcantly,
so that we cannot reject the hypothesis of equality between ˆ γA and ˆ φA. We submit
that this ﬁnding can be interpreted as indirect evidence that the self-selection eﬀect is
stronger in the case only importers than for only exporters. In other words, assuming that
selection into trading is due only to ﬁrm speciﬁc ﬁxed eﬀects, results from Tables 9 and 10
19Table 11: Transition matrix in internationalisation status, 1993-1997
1997
N. Exp. Only Only Two-way Total N◦ Firms
1993 nor Imp. Exporters Importers traders
N. Exp. nor Imp. 83.32 2.78 9.90 4.00 17.32 1151
Only Exporters 8.79 32.14 2.20 56.87 5.48 364
Only Importers 27.63 2.69 48.66 21.03 6.16 409
Two-way traders 1.44 5.32 0.47 92.78 71.05 4721
Total 17.63 6.20 5.20 70.97 100.00 6645
N◦ Firms 1172 411 343 4719 6645
would signal that productivity is probably a more stringent precondition for being an only
importer than for being an only exporter. This has interesting implications for theory,
since most recent theoretical works have stressed the role of sunk costs to export which
determine self-selection into exporting. These results would probably raise the issue of
sunk costs to import. As noted earlier, this would probably be consistent with a situation
where ﬁrms need to accumulate absorptive capacity in order to be able to beneﬁt from
imported goods used in production. We speculate here that this is more likely to occur
when ﬁrms import capital goods, which may incorporate advanced technologies, rather
than materials and other intermediate inputs. In the following we will investigate this
issue further, by providing scattered evidence on only importers, supporting the idea that
this group of ﬁrms is mainly importing high-tech capital goods. First, from Table 3 one
can derive that most ﬁrms internationalised only through imports trade only with EU
countries. In fact, over the 1993-1997 period, 5% of ﬁrms are only importers, but if we
exclude ﬁrms trading only with EU partners the share of only importers drops to 1.6%.
To appreciate how sizable this slip is, one can consider that the share of only exporters
slides only from 5.4% to 4.8%, suggesting that only a small portion of exporters serve
only the EU market. A closer look to the origin of imports reveals that 92% of only
importers source from at least one Western European market (including EU15 and Efta
countries) and Germany is the largest source country (17% of only importers buy goods
only from Germany and, considering also ﬁrms sourcing from France and Efta countries
(and a combination of them) this share reaches about 50% of only importers).22 Further,
geographical diversiﬁcation is very low in the case of only importers: as documented in
Figure 5, 50% of only importers source from only one country and 90% from less than 5
countries. As a comparison, one may consider that the share of only exporters serving
one country is 26% and 60% serve up to 4 countries. Finally, looking at the transition
matrix from 1993 to 1997 reported in Table 11 one can appreciate that import is less
persistent than export: a relatively high share of ﬁrms engaged only in import in 1993 did
not keep importing in 1997 (27.6% became non traders, and 2.7% ended up being only
exporters), and, conditional on changing status, ﬁrms which were two-way traders in 1993
are more likely to end-up being only exporters (thus stopping importing activities) than
only importers.
We believe that this scattered evidence is consistent with the idea that only importers
22To save space, we do not show detailed tables on the data reported above, but they are available from
the authors upon request.
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are mainly buying high-tech capital goods from few major EU and Efta countries which
are among the world’s largest producers of industrial machinery and electronic equipments
(such as Germany, France and Switzerland). These goods would require signiﬁcant ﬁxed
costs every time a ﬁrms completes a transaction and, this would determine that ﬁrms do
not buy machinery every year, and show a relatively less persistent pattern. Altogether,
to the extent that buying high-tech capital goods require the accumulation of absorptive
capacity, these facts would contribute to explain the signiﬁcant productivity premium that
we estimated for this group of ﬁrms.
4.2 Firm heterogeneity along the extensive margins
In the previous sections we have shown that a few ﬁrms account for the bulk of trade, that
those few ﬁrms are rather diversiﬁed in terms of markets and sectors they trade with, and
that the more internationalised ﬁrms tend to be also the largest and the most productive
ﬁrms. The evidence provided so far also suggests that these patterns may be stronger
in the case of imports than for exports. In this section, we further develop our analysis
of ﬁrm heterogeneity and international trade, by assessing the relationship between the
sector and country extensive margins and the characteristics of the international ﬁrm. We
will focus on two-way traders, in order to be able to assess the relative importance of the
association between ﬁrm characteristics and the intensive margins, both on the import and
export side.23 It is worth mentioning that previous studies on importers and exporters,
did not explore this dimension as thoroughly as we do here.
First, we will show some non-parametric multivariate kernel regressions. As in a stan-
dard parametric regression, the aim of this technique is to estimate the conditional expec-
tation of a dependent variable, y, given other explanatory variables, x and z. However in
23The analyses reported in this Section have been carried out also for the aggregate of exporters and
importers, and for only importers and only exporters, but results do not change signiﬁcantly.
21Figure 6: TFP along country (NC) and sector (NS) extensive margin for import and














































































































































(d) TFP along NCI and NCE
this case we do not assume that the relationship between the dependent and the indepen-
dent variables is linear. We instead estimate non parametrically by multivariate kernel
methods the conditional expectation of y given the observed combinations of the explana-
tory variables x and z, i.e. E(y|x;z). This is a non-parametric method which does not
impose any a priori structure on the data (Pagan and Ullah (1999), H¨ ardle et al. (2004)).
Using the kernel estimation technique, smooth surfaces can be obtained from the ob-
served triples {x z y}. In Figure 6 we plot the kernel density estimate of the logarithm of
TFP, on the log of our measures of sector and country extensive margins.24 In other words,
for a given combination of NCE and NSE on the horizontal plane, the vertical height of the
surface represents the estimated conditional expectation of TFP. In the upper-left panel,
x and z are, respectively, the logarithm of the number of countries where a ﬁrm exports
(NCE) and the number of sectors where a ﬁrm exports (NSE).25 In the upper-right panel
we depict the country and sector extensive margins for imports (NCI and NSI), while
in the lower panels we look at the association between TFP and extensive margins for
24 The kernel density shown in this work were performed using gbutils, a package of programs for
parametric and non-parametric analysis of panel data, distributed under the General Public License and
freely available at http://www.cafed.eu/gbutils. If not else speciﬁed, density estimation is performed using
Epanenchnikov kernel and setting the bandwidth following the “rules” suggested in Section 3.4 of Silverman
(1981).
25Using the same database, Castaldi et al. (2006) ﬁnd evidence of a positive (but less than proportional)
relationship between ﬁrm size and diversiﬁcation levels.
22Figure 7: Labour productivity and capital intensity along the country extensive margin











































































































(b) Capital Intensity along NCI and NCE
import and export (sector extensive margin in the lower-left panel and country extensive
margins in the lower-right). The main message of this analysis is that ﬁrms with the
highest productivity are very diversiﬁed both in terms of sectors and countries (see the
Figure 6 (a) and (b)). In fact, as the number of markets and sectors increases, the vertical
height of the surface grows. This suggests that ﬁrms’ TFP is an increasing function of the
number products and countries with which a ﬁrm trades. Comparing diversiﬁcation on the
import and export side (Figure 6 (c) and (d)), one notices that ﬁrms with a high degree
of sectoral diversiﬁcation of imports have a relatively high productivity, even when their
sectoral diversiﬁcation of export is relatively low. This patterns is evident when looking at
labour productivity. In Figure 7 (a) one notices that labour productivity increases mainly
along the NCI axis. However, since this combines with a similar pattern for the capital
labour ratio, the kernel density for TFP (Figure 6 (d)), has a more ‘regular’ shape.
In Section 3.1 we found that few very diversiﬁed ﬁrms account for the bulk of trade.
The results of the multivariate kernel regressions additionally highlight that these super-
stars are the most productive, the larger and the more capital intensive among two-way
traders. Furthermore, ﬁrms with the highest productivity tend to be relatively more di-
versiﬁed on the import than on the export side. However, one should keep in mind that
these results are unconditional expectations, which may be aﬀected by the sectoral (as
well as regional and size) distribution of ﬁrms. In order to shed more light on the relative
importance of the diﬀerent extensive margins and to take into account simultaneously all
the dimensions of ﬁrms’ diversiﬁcation in international trade activities we resort to para-
metric regressions where we control for additional sources of heterogeneity, by estimating
the following equation:




it + φcontrols + υit  (2)
where yit is a measure of either ﬁrm productivity, size or capital intensity, the xs
denote the logarithm of NSE, NSI, NCE and NCI, while controls, as usual, is vector
including the log of ﬁrm’s employment together with sector, region and year dummies.
Each regression refers to the sample of ﬁrms which are two-way traders throughout the
period. This selection is needed in order to ensure that NCE, NSE, NCI and NSI have non-
zero values, and allow us to express them in logs and interpret the estimated λ coeﬃcients
23Table 12: Firm heterogeneity along the sector and country extensive margins, Pooled OLS
regressions (1993-1997)
Dependent variable Labour TFP Sales N. empl. Capital
productivity Intensity
ln NSE 0.016** 0.036*** 0.078*** 0.062*** -0.065***
(0.006) (0.006) (0.012) (0.010) (0.012)
ln NSI 0.046*** 0.023*** 0.373*** 0.424*** 0.089***
(0.006) (0.007) (0.013) (0.012) (0.013)
ln NCE 0.035*** 0.019*** 0.206*** 0.174*** 0.000***
(0.005) (0.005) (0.011) (0.009) (0.011)
ln NCI 0.117*** 0.119*** 0.416*** 0.142*** 0.149***
(0.007) (0.007) (0.013) (0.011) (0.014)
N. obs. 35328 35099 35328 35329 35114
R-squared 0.243 0.403 0.508 0.420 0.267
Note: Standard Errors in parenthesis below the coeﬃcients. Asterisks denote signiﬁcance levels (***: p¡1%; **:
p¡5%; *: p¡10%). All regressions include the log of employment (except regressions where the dependent variable
total sales of the number of employees)and year dummies as controls.
as elasticities, which we call the “diversiﬁcation premium of internationalised ﬁrms”. For
example, we interpret λ1 as the average percentage premium associated with an increased
in the number of export destinations by 1%. In Table 12, we estimate equation (2) by
pooled OLS regressions, while in 13 we apply the within-group transformation, in order
to purge any individual (time-invariant) eﬀect.
Results from Table 12 support the idea that, even controlling for size, sector, region
and time eﬀect, the more diversiﬁed ﬁrms are also larger, more productive and more
capital intensive. It is worth noting that diversiﬁcation of imports has the strongest
association with ﬁrm heterogeneity. For example, a 10% increase in NCI is associated
with 1.2% higher labour productivity and TFP, 4.2% higher turnover and 1.4% higher
capital intensity. The premia associated with NSI are smaller, but still sizable and higher
than those associated with NCE and NSE. Moreover, the fact that the coeﬃcients for the
capital intensity variable are positive and statistically signiﬁcant only for the import side
give support to the argument that, in order to enter the import markets, ﬁrms need to
have the ability to value, assimilate, and apply new knowledge. Controlling for individual
unobserved heterogeneity reduces the estimated premia substantially, but we still ﬁnd
a signiﬁcant eﬀect of the country and sector extensive margin on ﬁrm heterogeneity in
most cases. Results, reported in Table 13, suggest that premia associated with imports
drop more than premia associated with export diversiﬁcation. This is consistent with
the idea that the premia associated with NCI and NSI is the result of self-selection of
better ﬁrms into more diversiﬁed importing activities. Conversely, our evidence suggests
that diversiﬁcation of export markets (measured by NCE) determines the greater eﬀect
on ﬁrm’s size, capital intensity and productivity. However, even if the relatively higher
imports diversiﬁcation premia (detected in Table 12) are mainly a by-product of time
constant heterogeneity, we also uncover signals of performance improvement connected to
import diversiﬁcation.
24Table 13: Firm heterogeneity along the sector and country extensive margins, Fixed-eﬀects
regressions (1993-1997)
Dependent variable Labour TFP Sales N. empl. Capital
productivity Intensity
ln NSE -0.004 -0.004 0.015*** 0.005* 0.001
(0.006) (0.006) (0.005) (0.003) (0.009)
ln NSI 0.017*** 0.016*** 0.030*** 0.020*** 0.026***
(0.007) (0.007) (0.006) (0.004) (0.011)
ln NCE 0.025*** 0.021*** 0.075*** 0.044*** 0.033***
(0.009) (0.009) (0.009) (0.006) (0.014)
ln NCI 0.014** 0.014** 0.048*** 0.022*** -0.007
(0.007) (0.007) (0.007) (0.004) 0.01
N. obs. 35328 35099 35328 35329 35114
R-squared 0.819 0.869 0.976 0.985 0.878
Note: Standard Errors in parenthesis below the coeﬃcients. Asterisks denote signiﬁcance levels (***: p¡1%; **:
p¡5%; *: p¡10%). All regressions include the log of employment (except regressions where the dependent variable
total sales of the number of employees)and year dummies as controls.
5 Conclusions
This paper oﬀers a portrait of Italian manufacturing ﬁrms that trade goods. Exploit-
ing a rich dataset which combines data on ﬁrms’ structural characteristics and economic
performance with data on their exporting and importing activity, we uncover evidence
supporting recent theories on ﬁrm heterogeneity and international trade, together with
some new facts. We have three sets of ﬁndings.
First, we document that trade is more concentrated than employment and sales. This
is the result of few ﬁrms accounting for a large share of trade volumes and appears to
be mainly occurring within rather than between sectors. This fact supports recent theo-
ries of international trade with heterogeneous ﬁrms against traditional theories based on
comparative advantages. Furthermore, we ﬁnd signiﬁcant concentration along the sector
and country extensive margins: few ﬁrms serve trade in many sectors and with many
countries, but these ﬁrms account for a share of import and export. Finally, we show that
import is more concentrated than export, especially between sectors and along the sector
and country extensive margins.
Second, we conﬁrm that ﬁrms with diﬀerent exposure to international markets have dif-
ferent performances, in terms of size, capital intensity and productivity. In particular, we
support the idea, as in a wealth of recent studies, that ﬁrms more engaged in international
activities (i.e. those involved in both importing and exporting) are the best performers,
but we also ﬁnd that ﬁrms involved only in importing activities perform better than those
involved only in exporting. Our results suggest that the importers’ premium is more the
result of a self-selection process than a productivity enhancement due to import of capital
and intermediate inputs. We provide some evidence that this may have to do with the
fact that only importers buy mainly capital goods from major European countries. To
the extent that these capital goods incorporate advanced knowledge, they may entail sunk
25costs which the importers have to incur to accumulate the absorptive capacity needed to
use those goods in production.
Third, the degree of geographical and sectoral diversiﬁcation is positively correlated
with ﬁrm size and productivity. However, diversiﬁcation premia with respect to capital
intensity are connected only to the import side. In particular, we have evidence that on
the one hand, larger, more capital intensive and more productive ﬁrms are able to import a
large number of products from a larger number of countries, and, on the other hand, ﬁrms
exporting into a larger number of countries are more likely to experience a performance
boost.
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